Summary. Mouse eggs and spermatozoa were treated in various ways with 5 or 10 \ g=m\ g cytochalasin B/ml. The fertilization rate in vitro was reduced by treatment with the drug but 80\p=n-\90% of the eggs fertilized were triploid. Many of the experimental eggs were penetrated by one or more spermatozoa but remained unfertilized (75% compared with 9% in control eggs). It is suggested that cytochalasin B weakens the zona reaction and interferes with fusion of gametes but does not prevent the block to polyspermy.
Introduction
Information on the developmental effects of triploidy in the mouse, especially in the postimplantation period, is still scarce, and progress in this field depends on the development of an efficient technique which would permit the produdion of a large number of triploid embryos. Of the various agents which have been used in the past to induce this aberration, the most promising appears to be cyto¬ chalasin (Niemierko, 1975) . Mouse eggs fertilized in vivo and treated with this drug in vitro at the time of the second meiotic division react by suppression of the second polar body which leads to digynic triploidy. The aim of the present study was to explore further this approach using an in-vitro system and to analyse the effect of cytochalasin on mouse gametes and the process of fertilization.
Materials and Methods
The eggs were obtained from Swiss albino females from a randomly bred colony. The females were induced to superovulate by i.p. injections of 5 i.u. PMSG and 5 i.u. HCG given 43-48 hr apart and killed 13-17 hr (mostly 13 hr) after the second injection. Fertilization in vitro was carried out accord¬ ing to the method of Toyoda, Yokoyama & Hosi (1971) . Spermatozoa were obtained from the cauda epidydymidis and vas deferens of Fr (CBA/H C57BL) males and suspended in 0-4 ml medium (Toyoda et al., 1971) . Part of this suspension (0-04 ml) was added to eggs kept in 0-4 ml medium under liquid paraffin.
Four experiments were carried out to examine the effect of cytochalasin on gametes and to evaluate the optimal conditions for inducing triploidy in vitro. In Exp. I, eggs were fertilized and cultured for 7 hr in the presence of 10 or 5 µg cytochalasin B/ml. Tn Exp. II, eggs were inseminated for 2 or 2\ hr in cytochalasin B-free medium and transferred for 5 or A\ hr to medium containing 10 µg cytochalasin B/ml. In Exp. Ill the eggs were pretreated with cytochalasin (10 µg/ml) for 1^-hr, and then washed for a long (1 hr) or short (1 min) period before insemination in cytochalasin B-free medium. In Exp. IV spermatozoa were pretreated with cytochalasin (10 µg/ml) for 1 hr, before use for insemination in cytochalasin B-free medium.
Each experiment was as a rule accompanied by control fertilization using gametes obtained from the same animals. Control gametes received the same treatment (cytochalasin B-free) as the experi¬ mental gametes (Control I). We also collected data on fertilization in vivo in Swiss albino females induced to ovulate and mated with F (CBA/H C57BL) males (Control II).
Each experiment lasted for 7 hr, and then the eggs were fixed and mounted as permanent prepara¬ tions by the method of Mulnard (1955) , as modified by Tarkowski & Wróblewska (1967 Experiments III and IV. These were carried out to determine whether cytochalasin at the 10 µg/ml concentration affects the eggs or spermatozoa and whether it permanently decreases the ability of gametes to complete fertilization. The results of Exp. Ill (Table 3) showed that long washing eliminated to a high degree the adverse effect of cytochalasin B. After both treatments diploid eggs predominated. The results of Exp. IV (Table 4) showed that the fertilizing ability of spermatozoa pretreated with cytochalasin was significantly reduced. The degree of agglutination of the sperma¬ tozoa was similar in the two media, and cytochalasin did not impair the motility of the spermatozoa. For technical reasons it was not possible to wash the spermatozoa and consequently some cyto¬ chalasin was introduced into the fertilization medium, the final concentration being about 0-9 µg/ml (004 ml medium containing 10 µg cytochalasin B/ml mixed with 0-4 ml clean medium). Such a concentration is probably too low to have a significant effect on fertilization because 5 µg/ml only slightly reduces the rate of fertilization (Table 1 ). It appears, therefore, that the low fertilization rate in this experiment was the result of a decrease in the fertilizing ability of the spermatozoa treated with cytochalasin rather than of the presence of traces of the substance in the fertilization medium. However, the amount of cytochalasin introduced into this medium was sufficient to suppress extrusion of the second polar body in some of the eggs because the incidence of triploidy was increased (Table 4) In the Control I series, among 522 eggs fertilized in vitro there were 15 dispermie triploids (1-6 %), 3 digynic triploids (0-3%), 1 trispermic tetraploid (0-1%) and 4 eggs which underwent immediate cleavage (n/2n mosaics-0-4%).
In the Control II series, of 389 eggs collected from 15 females induced to superovulate and mated 195 eggs were fertilized (50-1 %). The only anomalous eggs were 3 triploid eggs (0-8 %), of which 2 were dispermie and one digynic.
Discussion
In the present experiments, treatment with cytochalasin was combined with fertilization of mouse eggs in vitro, rather than in vivo as in previous work (Niemierko, 1975) , and was found to be a con¬ venient method of producing large numbers of triploid eggs. A high percentage (80-90 %) of triploid eggs was obtained when eggs were subjected to 5 or 10 µg cytochalasin B/ml for 2 or 2\ hr after insemination in cytochalasin B-free medium, even when the fertilization rate was low. The in-vivo method of Niemierko (1975) (Krzanowska, 1964 (Krzanowska, ,1970 Whittingham, 1968; Iwamatsu & Chang, 1971; S. Kaleta, personal communication Ziomek & Epel (1975) found that it did so in the eggs of a snail, Spisula (1975) showed that cytochalasin changed the pattern of fluorescence of Concanavalin A on unfertilized mouse eggs, and interpreted this as a corrugation of the membrane. Such changes in the acrosomal region of the spermatozoon might impair release of enzymes and consequently prevent fertilization. Changes in the postacrosomal region and in the plasma membrane of the oocyte might obstruct fusion of the gametes. Cyto¬ chalasin is known to block many cellular processes which involve fusion of membranes, e.g. pinocytosis, phagocytosis, secretion, cytokinesis, Sendai virus-mediated fusion of cells (Pasternak & Micklem, 1973; Ahkong, Fischer, Tampion & Lucy, 1975) , and the in-vitro system described in this paper may be useful for investigating this aspect of its action.
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